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Detailed action 



1. 



This is in response to Application filed on 6/26/03 and 1 1/10/03. 



2. 



Claims 1 -25 have been examined. 



Claim Rejections - 35 USC § 102 



3. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

4. Claims 1, 4, 5, 18, 19, 22 and 23 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Peled et al. USPN 6,076,144. 

Regarding claim 1, Peled anticipates a method, comprising: 
analyzing a dynamic execution trace for a program (8:62 - 67, see 
execution mode state machine, trace segment and looked up); 

defining at least one stream comprising a sequence of basic blocks in the 
dynamic execution trace, wherein only a last block in the sequence ends in a 
branch instruction, the execution of which causes program flow to branch, the 
remaining basic blocks in each stream each ending in a branch instruction, the 
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execution of which does not cause program flow to branch (4:5 - 17, see end 
instruction in basic block A and conditional branch); 

collecting metrics associated with the at least one stream (8:25 - 30, see 
fill buffers and collect address and control information and decode uOPs, i.e. 
linear micro-ops/instructions); and 

optimizing the at least one stream based on the metrics (3:55 - 65, shows 
spanning multiple lines of trace caching instructions or decoded micro-ops and 
automatic unrolling i.e. optimizing). 

Regarding claim 4, the method of claim 1 , wherein the metrics are 
selected from the group consisting of a number of instructions within the at least 
one stream, a number of instructions of each type within the at least one stream, 
values for particular operands, a coverage for each stream, and a frequency of 
execution for the at least one stream (5:15 - 20, see predetermined number of 
micro-ops of the macro-instruction, i.e. number of instructions of each type within 
the at least one stream). 

Regarding claim 5, the method of claim 4, further comprising in the case of 
multiple streams being identified, further comprising identifying streams that are 
spatially non-contiguous in the dynamic execution trace, but are temporally 
contiguous (3:30 - 35, Examiner interprets the non-spatially non-contiguous and 
temporally contiguous aspect as claimed by applicant to be equivalent to the data 
array 200 in Peled). 



Application/Control Number: 1 0/609,246 Page 4 

Art Unit: 2192 



Regarding claim 18 the computer readable version of claim 1, see 
rationale above as previously discussed. 



Regarding claim 19 the computer readable version of claim 2, see 
rationale above as previously discussed. 



Regarding claim 22 the system version of claim 1 , see rationale above as 
previously discussed. 



Regarding claim 23 the system version of claim 2, see rationale above as 
previously discussed. 



Claim Rejections - 35 USC § 103 



5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 
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6. Claims 2, 3 and 6 - 9 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Peled et al. USPN 6,076,144 as applied in claims 1 and 5, in 
view of Mahalingaiah USPN 5,933,626. 

Regarding claim 2, Peled discloses all the claimed limitations as applied in 
claim 1 above. Although, Peled doesn't expressly disclose wherein the 
optimizing comprises encoding the at least one stream as mesocode (interpreted 
as microinstructions or microcode), he does disclose a decoder and microcode 
sequencer, for processing micro-ops/instructions (3:10 - 14). However, 
Mahalingaiah in an analogous art and similar configuration discloses that early 
decode units perform merging instructions into encoded prefix bytes 
(Mahalingaiah,18:15 - 30). Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to combine Peled and 
Mahalingaiah because, since the earlier decode units have been known to 
encode instructions it would make implementing that functionality into other 
decoder units to encode data instructions as well. 

Regarding claim 3, the method of claim 2, wherein the mesocode 
comprises microinstructions that are ISA-implementation specific (Peled, shows 
the macro-instruction which are decoded into the micro-ops are application 
specific 5:1 5 -25). 
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Regarding claim 6, Peled discloses all the claimed limitations as applied in 
claim 5 above. Although, Peled doesn't expressly disclose wherein the 
optimizing comprises encoding the temporally contiguous streams so that they 
are spatially contiguous in the mesocode, he does disclose a data array which 
Examiner interprets to store the temporally contiguous streams that are spatially 
contiguous (3:30 - 35, see data array 200). However, Mahalingaiah in an 
analogous art and similar configuration discloses a microprocessor 10 configured 
to align instructions from instruction cache 16 to decode units 20, (4:50 - 55) and 
that early decode units perform merging instructions into encoded prefix bytes 
(Mahalingaiah, 18:15 - 30). Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to combine Peled and 
Mahalingaiah because, since the earlier decode units have been known to 
encode instructions it would make implementing that functionality into other 
decoder units to encode data instructions as well. 

Regarding claim 7, the method of claim 2, wherein the optimizing 
comprises including a temporal hint within a basic block of the at least one 
stream which when executed causes a subsequent block to be prefetched for 
execution (Peled, 13:45 - 60, shows flagging (temporal hint) trace segments 
during an update of the control flow information and in 14:24 - 32, it shows a 
fetch request stage 810 of the build process of the control flow information). 
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Regarding claim 8, the method of claim 7, wherein the subsequent block is 
a block within the at least one stream (Peled, 14:25 - 30, see basic block C). 

Regarding claim 9, the method of claim 7, wherein in the case of multiple 
streams being identified, the subsequent block is a block from another stream 
(Peled, FIGURE 12, see Basic Block A, B and C and all associated text, shows 
having different instructions and address associated thereto). 

7. Claims 10 - 14 and 20 - 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Peled et al. USPN 6,076,144 in view of Levy et al. USPN 
5,627,994. 

Regarding claim 10, Peled discloses a method, comprising: 
partitioning a dynamic execution trace for a program into local traces (3:37 
- 42, see trace segments); 

analyzing each local trace for streams, each stream comprising a 
sequence of basic blocks that were sequentially executed, wherein only a last 
block in the sequence ends in a branch instruction, the execution of which 
causes program flow to branch, the remaining basic blocks in each stream each 
ending in a branch instruction, the execution of which does not cause program 
flow to branch (4:5 - 17, see end instruction in basic block A and conditional 
branch); 
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collecting metrics for each stream within a local trace (8:25 - 30, see fill 
buffers and collect address and control information and decode uOPs, i.e. linear 
micro-ops/instructions); 

for each local trace assigning a locally unique identifier to each unique 
stream within the local trace, and updating the collected metrics for each unique 
stream (4:29 - 35, see micro-ops of each trace segment are accessed by 
memory address/unique identifier). 

Peled doesn't explicitly disclose merging stream information. However, 
Levy in an analogous art and similar configuration discloses evaluating the 
potential payoff resulting from combining two streams, which is done for all node 
pairs to find the best two candidates for merging (19:10 - 15). Therefore it would 
have been obvious to one of ordinary skill in the art at the time the invention was 
made to combine Peled and Panwar, because it would enable estimating the 
depth distribution resulting from superposition of any two streams (Levy,19:7 - 
10). 

Regarding claim 1 1, the method of claim 10, wherein the metrics are 
selected from the group consisting of a number of instructions within each 
stream, values for particular operands, a coverage for each stream, a number for 
each type of instruction within the stream, and a frequency of execution for each 
stream (Peled, 5:15 - 20, see predetermined number of micro-ops of the macro- 
instruction, i.e. number of instructions of each type within the at least one 
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stream). 
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Regarding claim 12, the method of claim 11, further comprising ranking 

* 

the globally unique streams in accordance with a ranking criterion based on the 
metrics (Peled, 4:45 - 50, see qualified with a criteria). 

Regarding claim 13, the method of claim 12, further comprising selecting 
the globally unique streams that have a ranking above a threshold (Peled, 5:25 - 
35, see predetermined threshold). 

Regarding claim 14, Peled discloses all the claimed limitations as applied 
in claim 1 3. Peled doesn't explicitly disclose forming a control flow graph of 
program execution wherein each selected globally unique stream defines a node 
in the control flow graph and each edge between nodes is weighted in 
accordance with a frequency that the edge was traversed. However, Levy in an 
analogous art and similar configuration discloses constructing and AVL tree 
including leaves (edges) keys (internal nodes) and a hash table in which the keys 
are the page identifiers pointing to corresponding leaf elements (17:57 - 60). 
Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to combine Peled and Levy because, it would enable 
determining the time complexity of simulating the trace (Levy,18:1 - 5). 
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Regarding claim 20, the computer readable version of claim 10, see 
rationale above as previously discussed. 

Regarding claim 21 , the computer readable version of claim 1 1 , see 
rationale above as previously discussed. 

Regarding claim 24, the system version of claim 10, see rationale above 
as previously discussed. 

Regarding claim 25, the system version of claim 1 1 , see rationale above 
as previously discussed. 

7. Claims 15 - 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Peled et al. USPN 6,076,144 in view of Levy et al. USPN 5,627,994 as 
applied in claim 14 and further in view of Lisitsa et al. USPN 6,594,773 B1. 

Regarding claim 15, Peled as modified by Levy discloses all the claimed 
limitations as applied in claim 14 above. The combination of Peled and Levy 
doesn't expressly disclose pruning edges of the control flow graph that fall below 
a defined execution frequency. However, Lisitsa in an analogous art and similar 
configuration discloses a control manager, which examines all of the control 
components in the graph and removes all unnecessary components from the 
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graph (19:21 - 27). Therefore it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to combine Peled and Levy with 
Lisitsa because, it would enable removing all unnecessary components in the 
graph. 

Regarding claim 16, Peled as modified by Levy discloses all the claimed 
limitations as applied in claim 15 above. The combination of Peled and Levy 
doesn't expressly disclose traversing the pruned control flow graph to extract at 
least one chain of streams by following the most frequently executed edges from 
a root of the control flow graph. However, Lisitsa discloses in an analogous art 
and similar configuration filters drivers 120 and 122, which intercept data based 
on certain characteristics or events (6:54 - 60). Therefore it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
combine Peled and Levy with Lisitsa because, it would intercepting the streams 
based on specific information. 

Regarding claim 17, the method of claim 16, further comprising optimizing 
each chain of streams (Levy, 1 1 :50 - 60). 
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